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Abstract: This paper focuses on the potential of storytelling as a means of influencing students to
become engaged with science and to choose a career in a STEM field. Given the role that leaders
can play in motivating and influencing people and considering Nikola Tesla a leader in the fields of
electrical engineering and science, the paper identifies Tesla’s leadership traits, as these emerge from
his life story, that is, actual historical events regarding his life and his scientific/technological work.
These leadership traits refer to (a) imaginative thinking and innovation, (b) persistence/perseverance,
and (c) vision, and point to the need for empirical studies to document the effectiveness of the Nikola
Tesla story to motivate and influence students. The significance of the Nikola Tesla story for science
education is also discussed.
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1. Introduction

It is a fact that narrative and storytelling have been used to communicate ideas about
science [1–7]. Ever since Bruner made the distinction between two modes of thinking,
namely, the paradigmatic (or logico-mathematical) and the narrative [8], the role of the latter
in communicating information about science has received attention by both researchers
and educators [9]. The narrative mode has been associated with the terms “narrative” and
“story”, which, more often than not, are used interchangeably. However, it is crucial to
distinguish between the two: “a narrative can be considered a flow of events associated
with a theme/idea, while a story can be considered a sequence of these events to create
meaning” [9]. Most likely, narratives represent the most natural and earliest ways in which
we organize our experience and our knowledge, and that is why Bruner believed that
the narrative mode of thinking represents a “default” mode of thinking [10]. In regard to
storytelling per se, it has been pointed out that, “a story with just a few well-chosen words,
can engage the listener and create a world of shared experience, something that a technical
analysis might not easily do” [11].

However, while the importance of communicating science content knowledge and
knowledge of the nature of science has been recognized [1,12], it is crucial that such
knowledge is tied to a human context for a number of reasons. First and foremost, students
become aware that knowledge of and about science is always tied to certain individuals
who created such knowledge, that is, to their hopes, dreams and ambitions, struggles,
successes and failures. In other words, knowledge is not something abstract and inert
but something ‘alive’ that emerges out of a human context [13–15]. Second, humanizing
knowledge can motivate and even inspire students to become engaged with a STEM
field [13,16–19]. Third, but equally important, students become aware of the fact that
the world, as we know it today, is the result of the application of innovative ideas and
the vision of certain individuals—not so many if one attempted to count them—who
can be considered leaders in their field, as they literally transformed the world we live
in. It is indeed the human context that can communicate to an audience the personal
traits of scientists, mathematicians and engineers, and their vision as leaders in their
respective fields.
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Even though a leader, according to the literature on leadership [20–23], is one who
leads people (i.e., one who establishes a vision, fosters collaboration and motivates and
inspires others to realize that vision), individuals who work in STEM fields are leaders in
the sense that they lead people but also their field, as a result of their innovative ideas and
their vision, and also because they can inspire other individuals and teams to work and
develop those ideas further.

One such individual, a scientist and an engineer, who has demonstrated individual
leadership, even though he had been marginalized by the academic community of his
time is Nikola Tesla [24–27]. Most people today associate the name Tesla with the famous
electric car, while all physicists and engineers know that the same name has been given to
the unit of the magnetic flux density. Yet, Nikola Tesla can be considered a leader in the
fields of electrical engineering and science, especially physics, according to the literature
on leadership, which points out the characteristics of effective leaders. Such characteristics
include self- confidence and determination (i.e., perseverance despite the obstacles in
order to achieve a goal), personal integrity (i.e., adherence to personal values), intelligence,
innovative thinking, inspiration and vision [21,22,28–31].

The purpose of this paper is to identify Nikola Tesla’s leadership traits, by drawing on a
variety of sources that report on his life and his scientific/technological work [24–27,32–37].
These traits become crucially important in the context of school science education, and
more specifically when an engaging story is to be created for teaching science. First, though,
this paper will discuss the reason(s) why storytelling is important as a means of influencing
students and the importance of creating an engaging story.

2. Engaging Storytelling as a Means of Influencing Students

If stories are effective tools to communicate ideas because of the emotional impact
of such ideas on an audience (i.e., the presented information stirs up emotions) [13,38],
then stories can be seen as tools for influencing people as well. Telling a story, especially
a compelling one, can be an effective way to build trust and to inspire [39], something
that has been recognized in leadership studies [40,41]. In the context of education, a story
that presents to students the leadership traits of a person working in a STEM field, can be
inspiring and thus attract and engage students in the study of science [16,42].

While the Science for All initiative [43,44] has been important to get all students to learn
about science, attracting the next generation of scientists and engineers is also of crucial
importance. There is evidence that physics is not a popular subject. Students appear to
prefer biology and environmental education [45], while they are generally reluctant to study
physical science beyond compulsory schooling [46]. This empirical evidence concurs with
a finding from the ROSE (Relevance of Science Education) project in England [47], namely,
that while students do acknowledge the importance of science, they do not really want to
study it. It is interesting to note that in an earlier study, students had said that science is
indeed important “but not for me” [48]. Apparently, such findings are not encouraging, if
one of the goals of school science education is to attract the next generation of scientists
and engineers. Therefore, the study of physical science, particularly physics, should be
encouraged during the years of compulsory education. The question, then, is how to
do this?

One popular answer is by making physics relevant to the lives of students and also
by making physics interesting. Who could be against such an idea? It would be really
hard to argue against a relevant and interesting physics curriculum. What is a relevant
and/or interesting physics curriculum? This question is not easy to answer. Putting aside
the conceptual problems inherent in the notions of both relevancy and interest [18,42], there
is the practical problem of content selection, and therefore, a question about what kind
of physics education students receive. There are, one might argue, moral objections to
a curriculum based on the notions of relevance and interest on the grounds that such a
curriculum is too narrow in scope and therefore unsuitable for those who must prepare for a
university degree in STEM (Science, Technology, Engineering and Mathematics) fields [12].
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On the other hand, there is a problem of attracting female students to science and
engineering. There is evidence, for example, according to a study in the US, that women still
lag behind in math-based science fields, such as engineering, geophysics, physical science,
and are less likely, in comparison with men, to pursue careers in STEM fields [49]. There
is also evidence, according to another study, that women do not choose to study STEM
fields, despite their high mathematical abilities [50]. However, if these gender differences
in attitudes toward science, and math-based science fields in particular, are not due to lack
of ability on the part of women, then attention should be paid to the way in which STEM
fields are presented to the students. It is here that narratives and storytelling can be used
to humanize the teaching of science and also influence students. While Marie Curie’s life
events in Paris and her scientific work may inspire female students, Einstein’s or Newton’s
life events and work may inspire male students, even though there is some evidence that
Tesla’s experiments as presented in the film The Prestige have the potential to inspire female
students to pursue a career in electrical engineering [16]. Certainly, longitudinal studies
on the role of stories in influencing students to choose a career in a STEM field are long
overdue, but the possibility of this idea needs to be seriously considered, especially when
stories communicate personality traits of effective leadership.

Certainly, creating a truly engaging story can be a real challenge. For it is true that
an engaging and powerful story is a work of art [51]. Just a narrative account of events
and experiences, as a result of the action of some characters, does not make an engaging
story. A story, as a technique for organizing events, facts characters and ideas into a
meaningful unit (i.e., with a beginning that sets up a conflict or expectation, a middle
part that makes up the plot, and an end that resolves the initial conflict) [52] does not
necessarily engage students with its plot either. Simplicity and irony are also elements to
be considered if an engaging and powerful story is to be created [53], as are other elements,
such as humor, binary opposites, mental images, mystery, wonder, extremes of reality and
experience, heroism, and revolt against convention, that educational theorist Kieran Egan
calls “cognitive tools”. According to Egan, an engaging story should include in its plot
“cognitive tools” appropriate to the age of the listener [53]. However, if a story is to be truly
engaging and serve as a means of influencing students in some way, then the personal
traits/human qualities of its character(s) deserve particular attention.

For it is true that young students, in their attempt to gain confidence in dealing with
the real world, need to associate people with certain human qualities, in order to gain
confidence that they, too, can face and deal with the real world. Such qualities may be
exemplified in ingenuity, inventiveness, imaginativeness, perseverance and tenacity. Kieran
Egan has convincingly argued that when children move from orality to literacy, meaning
there is a transition from a magical to a more realistic world, they face many challenges and,
as teenagers, they also feel threatened by that world, preoccupied at the same time with
such issues as getting along with friends and peers, with success in their personal life and
in school, being likable by the opposite sex [53]. The point to be made here is that young
people tend to associate with those qualities that they themselves think they need, in order
to successfully cope with the real world. In other words, they themselves choose the human
qualities they will associate and identify with. Tesla’s leadership traits do represent human
qualities that young students can identify with. It is true that young people choose their
heroes or heroines and that these, more often than not, are soccer players and pop stars.
However, they can also be other professionals, such as artists and scientists. These heroes
or heroines are freely chosen because they embody human qualities and values, which,
from the moment they are chosen, become ‘heroic’. Tesla’s human qualities may very well
be considered ‘heroic’ (i.e., transcendental), just like, for example, Marie Curie’s courage
and perseverance to pursue her scientific work despite the challenges and hardships of her
daily life in Paris. From such a perspective, a story that is to be used for teaching alternating
current electricity should include not just Tesla’s life events but his personality traits as
well, if that story is to be engaging and inspiring.
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3. Biographical Profiling of Tesla’s Leadership Traits

Drawing on a variety of sources [24–27,32–37] and using narrative biography, as a
form or genre of narrative research [54–56], this paper identifies Nikola Tesla’s leadership
traits, as these emerge from a number of life events. These events can be embedded in the
plot of a story, for the purpose of motivating and inspiring students not only to become
engaged with the study of science, but also to choose a career in a STEM field. Given
that narrative biography can portray the life events of a person without the need for a
comprehensive account of life events, from birth to death or for an absolute facticity, its
goal is not an ultimate interpretation of those life events [56]. Thus, a reading and inter-
pretation of Tesla’s life events gave the following three leadership traits: imaginativeness,
persistence/perseverance and vision. Certainly, the personal bias in this process is to be
acknowledged (e.g., personal emotions toward the subject of the research), as is always
the case with narrative biography [54,56], especially in this case, where the material to be
interpreted is text written by others and not text transcribed from original interviews with
the subject (i.e., Tesla).

3.1. Tesla’s Imagination

One crucial characteristic of good leaders, according to the literature on leadership,
is that they are innovative. However, it is creative imagination that makes someone a
creative and innovative leader [35]. In fact, one could even argue for an “imaginative” type
of leadership and the need for such a type [57], in the sense that, while imagination may
be seen as a latent trait of most, if not all, types of leadership (e.g., strategic, transactional,
democratic, strategic, transformational, innovative, invisible, emotional), imagination is a
central characteristic of “imaginative leadership”, which is also about human progress [58].
Tesla’s life-events provide ample evidence for imaginative thinking in the form of both
possibility thinking and visualization. Tesla could indeed visualize both complex ideas and
apparatuses and he could think in terms of the possible rather than the actual. It is these
abilities of Nikola Tesla that made a contribution to human progress [24].

With regard to Tesla’s ability to think in terms of the possible, the first thing that should
be noted is that the realization of the idea of alternating current (AC) electricity became
possible because of such an ability. It was he, while studying at the Graz Polytechnic
Institute, in Austria, that perceived the possibility, not only of the idea of AC electricity,
but also of putting it to use. This is important to point out, given that at the time there
was only some theoretical talk about AC, but no one could think about how to use it in
practice and making it useful in everyday life. The second thing to be noted concerns the
idea of the wireless transmission of electrical power. It was an unconceivable idea at the
time, but Tesla could see the possibility of developing it and thus putting it to the service
of humanity.

With regards to Tesla’s extraordinary ability to visualize, there are many examples that
illustrate such an ability. First of all, both an understanding of the idea of alternating current
(AC) and its application were made possible due to Tesla’s such ability. He could visualize
its ‘wavy’ character and ‘play’ with the various images in his mind. This visualization made
him also conceive of the idea of transformation, which was central to his further work on
AC electricity. Second, the idea of the electric motor was visualized by Tesla while on a walk
at a park, even though it appears that such an idea came to him as a vision. Third, during
his employment at the Continental Edison Company Tesla solved one of the most difficult
problems at the time, namely, the lighting system and powerhouse of the Strasbourg
railway station. Tesla, without making a single engineering drawing, managed to build
there his first AC motor and dynamo. This work was the foundation for the production of
AC electricity. However, his extraordinary ability to visualize can be also seen when his
New York laboratory was completely destroyed by a mysterious fire immediately after his
success at Niagara Falls, which, in fact, demonstrated the superiority of alternating current
compared to the prevailing kind at the time, namely, direct current (e.g., by harnessing the
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power of Niagara Falls, Tesla was successful at transmitting electrical energy to a distance
of 25 km, a feat unheard of at the time).

Tesla’s imaginative thinking coupled with his ingenuity can be seen in the many
applications we use today, like the radio, electric motors and transformers. Even the idea
of remote-control motion is due to Tesla’s creative imagination. Perhaps the idea of the
wireless transmission of electrical energy best exemplifies Tesla’s imaginative thinking,
as it represents his humanistic vision of producing and transmitting free energy even to the
most distant and inaccessible places on the planet.

3.2. Tesla’s Persistence and Perseverance

Even though persistence, that is, the ability to keep on working on an idea despite
problems and other obstacles, is not explicitly mentioned as a characteristic of good leaders
by the literature [23], there have been some studies that point out persistence as a crucial
characteristic of effective leadership [28,29,31]. For it is indeed persistence and perseverance
that makes one pursue and achieve one’s goals and thus realize one’s vision. Nikola Tesla
is a case in point.

The first incident in Tesla’s life that demonstrated his persistence, perhaps coupled
with his passion for the study of electricity, which he had developed while in high school,
is when he fell ill after he had contracted a form of cholera. Tesla, while bedridden for about
a year and with slim chances to survive death, said to his father that he would perhaps
recover from his illness if his father let him become an electrical engineer. This is important
to mention given that his father had intended young Nikola to become a clergyman. The
second major incident is when Tesla began his college education at the Graz Polytechnic
Institute, in Austria. It was Tesla’s persistence and perseverance that made him not lose
hope and pursue his idea of AC electricity. This is also important to mention given that
Tesla’s mere mention of AC in the lecture rooms, not only brought scorn but also enraged
his professors.

Tesla’s nervous breakdown, due to the stress that he had experienced while working
at the government telegraph office in Budapest, is another incident that illustrates his
persistence and willpower to live and continue to work. It was there in Budapest and
during his walks in the Budapest Park (as part of his recovery process) that he finally solved
the problem of AC. The hypersensitivity that he developed due to the nervous breakdown
did not deter Tesla from pursuing his dream to go to the United States of America and
work on the idea of AC electricity.

It was while in the United States that he demonstrated his extraordinary abilities
to persist and persevere, despite the obstacles and the difficulties that he encountered.
Tesla, after he worked at the Continental Edison Company in Paris, and having realized
that Europe was not very interested in his idea of AC, decided (under the advice of
Continental Edison’s chairman) to travel to the United States and work for Thomas Edison.
His adolescence dream, as Tesla used to say, to harness the power of Niagara Falls, may
after all be realized. Upon his arrival there, Tesla immediately began working for Thomas
Edison, who was really impressed at Tesla’s skill as a trouble-shooter, and also at his
incredible work-rate. However, Tesla, after he was infuriated by Edison, who did not keep
his promise to pay him what he had promised, quit and left. This was the beginning of
a controversy between the two men that took the form of a battle, known as the “War of
Currents” (i.e., in an attempt to demonstrate the dangers of AC power, Edison sponsored
an electrical engineer to travel the country electrocuting animals with both DC and AC).
However, Edison was bent not only on showing the bad effects of AC but also on smearing
Tesla’s name. The result was that Tesla began to dig ditches for about two years, for a dollar
a day, in order to survive.

It must have been his passion for and his perseverance in pursuing his work on AC
electricity, perhaps his faith in the ultimate victory of AC, that did not discourage Tesla.
It is a fact that Westinghouse, who owned the Westinghouse electric company, heard about
Tesla and invited him to his laboratory in Pittsburgh. Having already the experience
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with building dynamos and motors, Tesla began working on generators, and the success
came when Tesla materialized his adolescent dream to harness the power of Niagara Falls
and sent electrical energy at a distance of 25 km away, something unheard of at the time.
This was the best justification of the superiority of AC electricity. However, immediately
after that success, a fire completely destroyed his New York laboratory. However, his
extraordinary persistence and perseverance were displayed once again; Tela was not
discouraged at all. On the contrary, he made the decision to go west, after he secured
funding, and set up a laboratory at Colorado Springs.

3.3. Tesla’s Vision

Vision, according to the literature on leadership [20–22], is considered a central trait of
effective leadership, because without it there is neither direction nor inspiration. Tesla was
a visionary. His vision was to send free electrical energy to all people on the planet. Thus,
he began to work on the idea of the wireless transmission of electrical energy. Even though
that was an impossible idea, as scientists would say, Tesla put all his energy to materialize
it. Given that the notions of leadership and vision are both about change, or rather about
one’s ability to see the potential for change, Tesla was indeed a leader in his field, or what
Howard Gardner calls a ‘leading mind” [21]. Having been aware that DC electricity was
inefficient and incapable of transmitting power over long distances (due to the progressive
loss of power), Tesla saw the potential of AC electricity to change the world.

What deserves to be noted, though, is that Tesla’s vision to send free electrical power
to all places, even the most distant ones on the planet, encapsulated human values which
cannot and should not be simply associated with his work and his innovative experiments.
For it was his humanistic vision that sustained his work, despite a ‘war’ that was waged
against him by Thomas Edison and the American establishment, as well as the hardships
that had worn him out. Even though Tesla’s humanitarian vision was not realized—even
today sending free energy to the whole world today may very well sound unrealistic due
to a variety of reasons (e.g., political, financial), his vision, as an idea, still inspires scientists
and electrical engineers alike. Moreover, the questions and the issues raised by such a
possibility can provide food for thought for those who are still inspired by his vision [24].

4. The Significance of the Nikola Tesla Story

There is no doubt that Tesla’s personal/leadership traits represent human qualities
that young students, both male and female, can associate with in order to cope with and
succeed in the ‘real world’. If some people (e.g., singers, athletes, scientists) become ‘heroes’
or ‘heroines’ for the young students, those ‘heroes’ or ‘heroines’ are chosen because they
embody human qualities and values. Therefore, if a story is to be used as a teaching tool,
it is crucial that it includes in its plot life events from which emerge the personal traits of
scientists. Such life events do not only provide a context for teaching curriculum content,
but also, as was pointed out, can make the story more engaging. Such an engaging story
has the potential to influence students, especially if we consider that human beings are
indeed “storytelling animals” [59].

The influence that Nikola Tesla as an extraordinary mind [24,27] can have on young
students is something that should be seriously considered, if students are also to be helped
to find their own extraordinariness. For it is important to recognize the hidden potential for
‘extraordinariness’ in many individuals, who, for one reason or another, remain obscure.
Howard Gardner’s line of investigation points to the probability that “for every William
Butler Yeats or Marie Curie who makes his or her way into encyclopedias, there are
individuals of equal potential” (p. 5) [60]. From such a perspective, it makes sense to
use stories that present the work and the life events of extraordinary scientists, who can
play the role of influencers. It is true that, throughout history, there has been a love-hate
relationship with extraordinary individuals and sometimes a reluctance to recognize their
achievements. Even after these achievements have been acknowledged, very often, there is
a search for signs of weakness and reasons to denigrate those individuals [60]. However,
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there seems to be no question that Nikola Tesla was a genius. (He held over 700 registered
patents, and the US Supreme Court, right after his death, held Marconi’s patent for the
radio invalid and recognized Tesla’s contribution to the invention of the radio technology.)
Most important of all, Tesla was an individual whose work helped divert the course of
human history and thus change our world.

While extraordinariness, as Gardner’s analysis shows, does not necessarily or always
translate into working for the social good [60], Tesla’s work was inspired by a humanitarian
vision: Electricity for all people on Earth. It is for this reason that Tesla should be considered
an influencer in the context of education. One should be reminded that an education, if it
is to attract students to STEM fields, ought to foster an understanding of scientific ideas
(i.e., science content) and their importance [61–63]. The Nikola Tesla story, based on his
life-events, wonderfully integrates science content knowledge and its importance into the
plot. It is precisely this integration that has the potential to make science accessible even to
young students. What Nobel Laureate Richard Feynman argued [64] can provide educators
and curriculum designers with some food for thought:

Hardly anyone can understand the importance of an idea, it is so remarkable.
Except that, possibly, some children catch on. And when a child catches onto an
idea [ . . . ] we have a scientist. These ideas do filter down [ . . . ] and lots of kids
get the spirit—and when they have the spirit you have a scientist. It’s too late for
them to get the spirit when they are in our universities, so we must attempt to
explain these ideas to children.

(p. 6)
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